An experiment was designed to determine the yield, water use and nutrient uptake of a tomato (Lycopersicon esculentum Mill. cv. Rambo) crop grown on coconut dust substrate using fertigation, without re-utilization of drained nutrient solution. The density was 2 plants m -2 , with 11 litres of substrate per plant. The total yield was 19.9 kg m -2 , the marketable yield 15.9 kg m -2 and the average marketable fruit weight 210.2 g. The total nutrient solution provided during growth period was 736.8 mm, the drainage loss came to 219.4 mm and, thus, the crop water use average 517.4 mm. In the growth period, the irrigation frequency varied from 3, at the beginning of growth, to 14 irrigations per day, during the period of maximum water requirement, the amount of water changing from 0.3 to 6.6 mm per day. The drainage losses fluctuated between 18% and 30.5%, and the electric conductivity between 3 and 6 dS m -1 . Nutrient uptake by the crop (in g.m -2 ) was: 65
INTRODUCTION
In recent years, intensive horticulture has undergone significant technological advances, in part due to the use of controlled fertirrigation techniques under high-frequency irrigation, widely-developed in soilless culture.
Hydroponic, soilless culture allows water and nutrients to be supplied according to the requeriments of the plant, thus improving productivity and the efficiency of water and fertilizer use; since up to 90% of water and nutrients lost by drainage can be re-used (Pellicer et al., 2002) .
It is estimated that in the region of Murcia there are around 2500 ha of soilless crops, in which the substrates are sand, in the main part, and, to a lesser extent, perlite. Coconut coir dustis being introduced as an alternative substrate for tomato and pepper fruit production. It is an organic substrate (> 94 % organic matter) with some characteristics differing widelyfrom those of inert sand and perlite, and must be managed in accordance with its particular properties. However, little information is available with respect to its agronomic properties (Abad and Noguera, 1988; Burés, 1997) .
The consumption of water and nutrients by plants varies according to their phenological stage and the culture conditions (Rincón and Perez, 1995) . It is necessary to adjust the composition of the nutrient solution according to the substrate and the rate of nutrient uptake by the plant. However, tomato is a crop which shows a high ability for selective uptake of ions from nutrient irrigation solutions (Steiner, 1988) .
The objective of the present work was to study the yield response and the uptake of water and nutrients by a tomato crop grown on coconut dust substrate, in its first year of use.
MATERIALS AND METHODS
The experiment was carried out at the Torreblanca experimental farm (IMIDA) situated at the Campo de Cartagena region of Murcia (37º 40' N -0º 58' W). The tomato plants (Lycopersicon esculentum Mill.) cv. Rambo were trasplanted from seedling on 19 December 2002 with a density of 2 plants m -2 inside a plastic green covered with 800-gauge polythene sheets. The plants were planted in containers of polietilene expanded of 24 liters of capacity, full of comercial coconut coir until 22 liters. In each container were planted 2 plant, corresponding 11 liters of sustrat for plant. Table 1 shows the caracteristic of comercial coconut coir.
The irrigation system used were a one drippers line by each plant row, with one irrigation emitter per plant of 2 l.h -1 with the automatic control of nutritive solution irrigation and solution drainage. The irrigation water showed an electrical conductivity of 0.98 dS/m and a pH of 7.8. Two nutrient solutions were applied the first, (Table 2 ) from transplanting until the formation of the fifth flower cluster, and the second from this vegetative stage until the end of the crop cycle. The programming of the fertigation parameters was controlled automatically by a computer, using specific software.
The crop yield response was determined by measuring of the total fresh yield, the unmarketable yield (fruits malformed, cracked or too small) and marketable yield (total minus unmarketable yield).
The water supplied and drainage, were measured daily, and weekly analyzed (in medium sample), as well as their nutrient contents, were determined, so that water and nutrient consumption by the crop could be determined by means of a balance sheet (supply minus drainage loss). From this, the efficiency of both irrigation and fertilizer use was calculated.
The anion contents (phosphate, nitrate and sulphate) in the irrigation and drainage solutions were determined by capillary electrophoresis, and the cations (calcium, magnesium and potassium) by atomic absorption spectrophotometry.
RESULTS AND DISCUSSION

Crop Yield
The Figure 1 shows the changes with time in production and fruit weight. Fruits were harvested within 100 and 196 days after transplanting, a total of 19.9 kg/m 2 being collected, of which 15.9 kg/m 2 were marketable-production levels higher than those obtained using sand (Rincónand Perez, 1995) or perlite (Gómez et al., 1999) . Overall average fruit weight was 194.7 g, with that of marketable fruits being 210.7 g; 4 kg/m 2 of fruits were considered non-marketable and were discarded. The highest percentage of non-marketable fruits occurred in the last 21 days of the crop cycle, in agreement with the unfavourable climatic conditions and a decline in plant vigour.
Crop Water Use
The total amount of water supplied to the crop was 736.8 mm; 219.4 mm was lost by drainage, giving a consumption of 518.6 mm (Fig. 2) . The crop water use was similar to that determined for other tomato crops grown in sand (Rincón and Perez1995) or perlite (Gómez et al., 1999) . The mean drainage during the crop cycle was 30%, similar to that observed by Schwarz et al. (1996) , Zekki et al. (1996) and Gómez et al. (1999) , the drainage being inversely related to temperature (Gómez et al., 1999) .
The daily number of irrigations varied between three, at the initial vegetative growth stages and 14, during the periods of maximum water request, with volumes ranging between 0.3 and 6.6 mm/day being supplied (Fig. 3) .
The electrical conductivity of the irrigation solution was around 3 dS/m initially, but it increased to around 6 dS/m from day 90 after transplanting onwards, when the water demand increased significantly (Fig. 4) . The pH values of the irrigation and the drainage solutions were similar during the whole crop cycle, around 6.0 and 6.5 respectively. Figure 5 shows the changes with time for the nutrients supplied, those lost by drainage and those taken up by the crop. The amounts of nutrients supplied (in g/m 2 ) were: nitrogen 131.1, phosphorus 40.7, potassium 188.7, calcium 118.6, magnesium 88.6 and sulphur 88.4. The drainage solution losses (in g/m 2 ) were: nitrogen 68.9, phosphorus 13.0, potassium 91.3, calcium 62.8, magnesium 39.4 and sulphur 63.6. Balance sheet calculations showed that the crop nutrient uptake (in g/m 2 )was: nitrogen 65.1, phosphorus 27.7, potassium 97.3, calcium 54.1, magnesium 18.6 and sulphur 24.8. Relating the nutrient uptake, expressed in kg, to the marketable yield, expressed in tonnes, the following values (kg/t) were obtained (Table 3) : 4.1 nitrogen, 1.7 phosphorus, 6.1 potassium, 3.4 calcium, 1.2 magnesium and 1.5 sulphur, figures that were similar to those obtained by Rincón and Perez (1995) , for soilgrown crop, and by Gómez et al. (1999) , for a perlite culture.
Nutrient Uptake
Water Use and Nutrients Uptake Efficiency
From the balance sheets for water and mineral nutrients, their efficiencies of use without re-utilization of drainage solution were calculated. Table 4 shows the overall efficiencies for water and nutrients. The irrigation water use efficiency was 70.2 %, a figure higher than the values obtained by Letard and Leteinturier (1995), and Pívot et al. (1999) . Of the nutrients studied, phosphorus had the highest efficiency (68.1 %), followed by nitrogen, potassium and calcium, which exhibited values around 50 %. Magnesium and sulphur showed lower efficiency values. 
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